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Thresholde for chemoreceptors - slfactory or gustatory - are best
given in teims of the molacular ccacemtration of etimlating substancs In
the medium used to comvey it to the receptor surface. This fmplies thst
comtrol must be exercised over all other stimulus verisblea., In the case
of olfaction, these are stimulus blast duration; pressure, volume; tapsra-~
ture; and hmidity. Same of the previous ettempts to acceeplish this con-
¢rol have been reviewsd by Venzel,l and the difficuliy encountered vhen an
aspoct o the stimulus other than concentration is used as & tlreshold
definition has been demonstreted ehw‘a're.a

Difffculties of design center around two m&in problems, first,
sccuracy in gpecifying stimulus comcemtratiom, and, second, cost. Having
a quentity of pure air with a known stimulus concentrstica, it is relatively
escy to devise e means of deliwuring a comtrolled blast of it to §'s nose,
although doing it inexpensively is not too easy. The solution to these
sim:ltaneous problems to be presented belov is not the omly ome possidle,

but it has proved sismplie ani relstbely uncixboramme,

Insert Fig- 1 sbout here

Figure 1 diegreas ths sppersius, The odorous stimul! ara comtal
in a series of evaporatioas bottlss. ZXach unit, A, reelly consists of two
bottles containing identical materials, 8o that es odorous air is drawva of?,

éilution progresses slowly, and each bottles has & glass wool "wick™ to hasten
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evaporetion. In each sbsorption unit, the odorous msterisl is dissolved in
minaral otll, so that the odorous air 4s not too Iar sbove the expected tiresh-
old concentration. When nncesssry to cover the range of individual df{ffer-

ences, two or thrse different dilutions may be prepared., 8ince there in

,
g
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bubbling of air, there is no chance of sercsol formation. For each odor a
syringe, B; three-way stopcock, C, end noseplece, D, sre provided, These
are clamped into holders om the mrin body of the apparatue, end comnmnscted

t0 the absorption bottles by msans of a short langth ¢of silicome rubber
tubing.3 All commections smong parts are msde with silicone rubber, and all rub-
ber stopperz sre covered with aliumimm foil. The nceaplecer mre especislly
fabricated, and provide air-tight commections to <he nostril. When clamped
in poeition, the plunger of the syringe mekes contact with a reck, E, which
iz dyiven by 8 constant-speed motor, F, controlled by a ewitch, G. A stop,
H, and the length of the toothed portion of the rack determine respectively
the beginmning point of the movement of the reck, end its terminmtion. Since
the stop and the motor mount are adjustabls, ths extent of movement, and
therefore the smount of air forced from the syringe may be resdily veried.

As presently geared, a blast of 40 cc. is delivered in 0.8 sec. These mag-
nitudes ars such as to minimize guantity of stimilus blest as a determiner
of threshold. The sbsorption units are stored in e constart temperrture
beth and are immersed in a constant tempersture beth during axperimentation.
The temperature of the baths is 25.9° C. with a maxtmm veriation of + 0.1° C.
Pure air is supplied contimously throcugh & filter chain coneisting of siﬁica
gel, activated charconl, amd su/ica gel, in thet order. This air is wvarmed
t5 ihe seme temperatwure as the stimulue bottles, and led to two funnels, not
shovn in the diagram, vwhich sarve respectively te provide & pure air replace-

want for odorous sir drawn off Tram the stimulus bottles, and a source of
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pure air for the stimmlus mixture.

Thresholis are found by metering verious smounts of odorous air
into the syrings by proper adjust=mant of ihs stopcock, C, snd then filling
the syringe with pure esir. This provides a very fine control of concen-
tration #nd, since & knowledge of the vapor pressure of the odorous material,
its moleculer weight, the moleculsr weight of the oll, and the tempersture,
permit calculation of the concentration in the bottls; the stimilus concen-
tration ney be stated In molecular terms., Thore it no evidence of pro-
gressive threshold shifts with contimiing drsving of f of odorous air, and
so it is saswmad that eveporation is rapid enough to provent mors than
negl.igible dilution dwring & eeries ol trisis.

A fairly constant enviromment is provided for 0 by a small temperature-
controlled chamber in wvhich he site, This chsmber is kept at 20°c, and 21}
sir therein is filtered through charcoal filters. It is glass-lined, except
for zinc holding strips and a fev stainlass steel inserts. 0O's chair is
covered with a polystiylene sack. Thic chmmber provides n constent, but
not perfectly "beseline” enviromment., Constancy 1s aided to a ccnsiderable
degree by the fact that the chwmber is in 2 room proviGed with a taaperature
end hnsaidity controlled air supply frox a centrsl ventilating system. Tem-
perature nr!.ation in the chamber is very slight -- too small to be measured
with an ordinary laboratery thermomster.

‘rh; experimsntal routine for obtaining & single thresheld is ss
follows: After ail connections have been mede, & smell smount of odorous
alr is drawn into the syringe, and thsn the syringe is filled with pure
air by retracting.the plunger vhile the ncsepiece is plrced {n the pure-air

funnel. Now O pisces the nosepisce in his nostril, and the blast ie delivered



Y switching on the moter., After svery tréiel, 4he rack and pluosxsr are
withdrevn efter lifting ths rohor 2 sall emount on ita nigge’ aounting,
and vhile the nosepieca iz in plsce ir the pure-air funmnel. Eevcral
purging strokes of the plunger sre then giver by hand, and another - sisl
bemin, Xn actual practice; this proceeds very rapidiy ~- ss rspidly,
indeed, ss triela should be given, since adaptatior mist be aveidsd, He-
tween eoach pair of 0'a ths nosspieces wie wuzhed .nmd s#ierilized with uitra-
violet light,

Semplo results from four O are svaileble, In order to test tihe mc-
curacy of the spparatus, i1t was decidsd to use two dilutions of tw suds~
tances. Thus, it {s possible to decide {f the dilution in mineral oil
and the matering provided by the syringe yleld cumperable results., That
is, even if the conceatration of odorous mclecules in the sbsorption
bottles differs, the thwesholds in moleculsr terms for the same substance
should remain the same. The two substances ussd were methyl salicylate
and benzeneeh There were unexpsctedly large irdividusl diffarences i
sensitivity to methyl salicylate, and cross~-compsarison was nct possible
except for ome imsiperisnced 0. For henzems, however, camparisca of itwo
levels of dilution vas msde for all four 0's. These results, each thraahold

Insert Table I about here

being an sversge oI three ascsnding determinavions, ®.v given in Teule i.
(:or:ecpondcnce i1s quite close, espacially considering the maail mmbe»r ol

trials, It shouild be pointed out that thesc thresholds are recognition



thresholdes; which we have found to be essier to /udge than the absolute
threshoids. Olwan alss in Tablo I axe the thweshalda for mathyl aalicylate.

The method of calculating thresholds in terms of molar ratios may
be of interest. irst of azll, one must know the vapor pressurs ¢f ths
odorsus substance, The best eource iz 3rcbably Tizxnemns.5 If oaly the
boiling point i{s known, it is possible to estimste the vapm' pressure (es
indsed vas done for methyl salicylate in calculating ths thresholds in
this m:st:e).6 Now, fram the densities and the moiccular weighty of ibhe
odor and ths mirerel cil, ons can find the molar ratic of the salutien,
anl hence calculate the vapor pressure ol the substance as diluted (the
vepor pressure of the mineral oil is very low, and is neglected), by multi-
Plying yhe vapor presswre by the mols fractian, The molar ratio of odor
in the absorption bottle iz then determimed by reference to the air pressure,
and inally; the molar concentratiom of the threshold blast is found fram
the volwme of odorous sir in the totel mixture fram which the blest is
delivered.

Since the actuerl mmber of odorous molesculss reaching the olfactory
epithelivm mmst depend upon 2 variety of factore, few of them the same for
any two methods, ro guess at the mmber of molecules involved in a barely
supra-threshold stimulus willle attemypfted hers, nor do comperisons with
tioesholds obtainsd by other methods hews much meaning. If en apparatus
cen nravida stabls and hamogenecus comditions with which to werk, and if
no variebles otbar than stimulus concentrsifon; stimilus substeance, and
O dstermine the thresholds, it has fulfi{lled its fumction. Tt eppsars

that ths apparestus herein described meets these criteris,
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Thresholds for Benzens and Xethyl Balicylizte,
in Molar Ratios

Benzens

0.2¢% 0.4 Methyl Balicylate
L7100 Lgx10™ b x 1977
1.6 x 10* 1.8z l.O.h 3.4 x 10'6
1.8 x 10* 1.5 x 10'}‘ 3.6 x 1.0'6
l.1x 10* 1.3 x 1.04 3.6 x 13.8
1.5 x 104 1.6 x 104 2.6 x 10.6
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Yigure 1
Diegrax of the Kssential Forijons of the Apparatus
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